[Molecular background and clinical characteristics of autosomal dominant type 2 diabetes mellitus].
Type 2 diabetes is a complex disease and genetic as well as environmental factors play a role in its pathogenesis. Six different genes have been identified so far to be responsible for rare forms of autosomal dominant, early onset type 2 diabetes mellitus. All but one are transcription factors which influence expression of the other genes through the regulation of mRNA synthesis. These are hepatocyte nuclear factor (HNF)-4 alpha, HNF-1 alpha, insulin promoter factor (IPF)-1 and HNF-1 beta, which are associated with MODY1, 3, 4, 5 respectively. MODY1 is a relatively rare and usually severe form of diabetes. It is associated with progressive hyperglycemia and frequent chronic complications. The HNF-4 alpha gene is localized on chromosome 20q. Similar clinical characteristics apply to the MODY3 form, however the latter is much more frequent among early onset, autosomal dominant type 2 diabetes (20-40%). HNF-1 alpha gene is localized on chromosome 12q. HNF-1 beta (MODY5 locus on chromosome 17q) is a protein which forms heterodimers with HNF-1 alpha. This rare form of diabetes has a clinical picture similar to MODY1 and MODY3. It is sometimes accompanied by symptoms of early kidney damage which are independent from diabetes. The other two transcription factors responsible for the development of autosomal dominant type 2 diabetes are proteins which bind directly to the insulin promoter. MODY4 (IPF-1, chromosome 13q) is a rare form and of a typical middle and late onset type 2 diabetes. BETA 2/Neurod1 has been recently associated with MODY by Dr Krolewski's group from Joslin Diabetes Center, Boston, MA, USA. BETA 2 is responsible for about 2% of autosomal dominant type 2 diabetes. The clinical characteristics depend on the localization of the mutations in the specific functional domains of the protein. Mutations identified in the glucokinase gene are associated with the MODY2 form. Glucokinase is an enzyme involved in the first level of glucose metabolism in b-cells-enzymatic phosphorylation. MODY2 is a modest form of diabetes. It is characterized by mild hyper-glycemia, mainly fasting, and the chronic complications are very rare. Glucokinase gene is localized on chromosome 7p. It is expected that in the nearest future more type 2 susceptibility genes will be identified.